Abstract. Every human activity as well as the environment in which it takes place is a possible source of crisis events. Every activity or condition in nature or society may go adrift under particular conditions and may cause damage and loss. The occurrence of crisis events negatively influences the development of a territory. The source of information for this study is the analysis of the characteristics of crisis events and their evaluation by crisis management experts and urban planners involved in the concerned survey. During the evaluation, the quantitative method of mathematical statistics was applied-analysis of variance through the application of statistical software. We also take into consideration the preventive measures incorporated in the territorial plans as part of the risk management of municipalities. The inclusion of risk management measures in the territorial plans of municipalities increases their safety level.
Introduction
Today, under the influence of society-wide developments, the necessity has arisen for the urgent resolution of broad issues regarding integrated planning for territorial development with synergic effects. Territorial planning creates the pre-conditions for the harmonization of individual activities and the functional use of territory. The development of a territory is negatively influenced by crisis events occurring within a particular territory [1] . This paper sets out to compare the evaluation of crisis events by crisis management experts and urban planners by means of the level of risk.
The aim of the case study is to compare the perception of the level of risk of danger of natural events from the viewpoint of crisis management experts and urban planners [2] . The results were generated by means of the quantitative method of mathematical statistics known as "variance analysis". The crisis management experts and urban planners evaluated the selected natural events and the level of risk they posed to the Slovak Republic. By doing so, it enabled us, on the basis of the recognition of the statistical characteristics of the survey-evaluation of crisis events by experts (average, dispersion, standard deviation), to identify the risks which are not acceptable in terms of level of risk. For the comparison of the characteristics the parametric F-test, Kruskall-Wallis test, was performed on the pre-conditions for their implementation-identification of variance and normal distribution.
Risks Influencing the Safety of a Territory
Risks occur in the technical and technological processes, in the natural environment, as well as in all areas of life in society [3] . Generally speaking, it is possible to say that risk is the probability of the occurrence of a crisis event and its consequences [4] . The risk expresses, both qualitatively and quantitatively, the degree or level of endangerment.
The calculation of the level of risk is defined as the Cartesian product of probability and negative consequences [5, 6, 7] .
where R i -represents the risk, P i -probability of risk, D i -negative consequences of the risk, i -1, 2, .., n. The risk probability may be fixed on the basis of the repetition of the crisis event. Determining the probability of crisis event for which insufficient proof exists, is more complicated. To do so, requires the use of collated data including data on recorded events that occurred in the past, scenarios surrounding an event´s occurrence, expert estimates, and databases of events which regularly affect a given territory.
The negative consequences which may occur during a crisis event can be split into those that affect people, property and the surrounding environment, as well as into those that have a social and economic impact.
Methodology of Survey and the Application of Variance Analysis for the Evaluation of Crisis Events
In this study, logical research and the comparative method were applied. The analytical-synthetic method was applied to investigate the individual tools of territorial (area) management. The method of induction and deduction was used to formulate the conclusions. The basis of the research methodology is the principle of the multi-level comprehensive analysis of selected activities and factors influencing the development of settlement structures. The research was therefore split into three development stages:
• analysis of the theoretical knowledge and practical experience compatible with the implementation of the selected tools of territorial management and its impact on the development of settlement structures;
• analysis, quantification and use of qualitative methods for the evaluation of the synergic and accumulative impacts within the context of sustainable development and the system of planning mechanisms;
• summarization of the conclusions of the practical application of progressive attitudes to the evaluation of the development potential of a settlement formation.
The comprehensive research was carried out under KEGA Project No.005 DTI-4-2014: Sector integration of territorial impact of safety management of environmental risks on … a research sample of 60 crisis management experts and 60 urban planners during the period May 2015 -July 2015. Data collection was carried out through an electronic on-line survey and standardized written questions in the form of a questionnaire, by the so-called exploration method i.e. the primary source of data collection. The procedure for the on-line research was as follows:
• the questionnaire in its final form was programmed into web form and uploaded onto the internet and social networks;
• after the successful testing of the questionnaire, respondents were contacted by e-mail with the internet address of the survey and registration data;
• the advantage of the on-line survey was that it was possible to establish, at any time, the current status of the survey, the fulfilment of quotas or determine preliminary statistics; once the sample size and quotas had been met, the data collection was closed;
• the collected data were subsequently checked for consistency, seriousness and the logical connections between answers. Bad answers were eliminated. The points of view of the respondents were then added to the data and the data subsequently processed in a statistical programme.
Through the analysis of the statistical characteristics of the levels of risk for the crisis events as evaluated by the crisis management experts and urban planners with regards to the Slovak Republic, it may be possible to determine if their perceptions of the selected crisis events are comparable. The level of risk was fixed as the product of risk probability and risk consequences. The risk probability covered a range from very low probability of risk (expressed by the number 1), up to a very high probability of risk (expressed by the number 5). The impact on territorial planning was quantified as follows: negligible impact on territorial planning (expressed by the number 1), up to catastrophic impact on territorial planning (expressed by the number 5). The subsequent variance analysis is numerically demanding and was therefore carried out with the support of the statistical software STATGRAPHICS CENTURION XV.
The selected crisis events which endanger safety according to the questioned crisis management experts and urban planners with regards to the Slovak Republic were: 1. floods; 2.large fires; 3. gales; 4. snow storms and avalanches; 5. landslides; 6. transport of dangerous substances; 7. seismic activity.
Applying the "variance analysis" method consists of the following stages:
• calculation of selection characteristics (mean value, variance) of the level of risk based on the evaluation of the selected crisis event by the crisis management experts and urban planners;
• decision on the suitability of the use of parametric or non-parametric tests for the variance analysis for the evaluation of the crisis event in view of the pre-conditions set for their implementation;
• testing the range of evaluation of the occurrence of the selected crisis events by means of the parametric F-test and non-parametric Kruskall-Wallis test;
• determination, if the mean values for the level of risk for the selected crisis event expressed by the crisis management experts and urban planners are comparable.
Evaluation of Selected Crisis Events
The basic selection characteristics for the implementation of variance analysis are given in Table 1 : µ -mean value of level of risk; σ ଶ -variance of level of risk. The variance analysis was carried out by applying the parametric F-test or non-parametric Kruskall-Wallis test. The parametric test was applied if two basic pre-conditions were met:
Homoskedasticity -identical variance in the level of risk as evaluated by the crisis management experts and urban planners for the selected crisis events with regards to the Slovak. The results are given in Table 2 .
Normality of groups-probability model of the normal split in the level of risk as evaluated by the crisis management experts and urban planners for the selected crisis events with regards to the Slovak. The results are given in Table 3 .
The non-parametric Kruskall-Wallis test could be applied if the homoskedasticity of variances was present. However, the values for the level of risk of a crisis event did not have a normal distribution within the probability model.
It follows from the results of the Bartlett test that we can accept, with a probability of 0.95, the assumption of identical variance of the evaluation of the selected crisis events. It follows from the Pearson x 2 test that the following crisis events were evaluated at a significance level 0.05: occurrence of large fires, snow storms and avalanches, landslides and seismic activity. During these crisis events, all the pre-conditions for the implementation of the parametric F-test of variance analysis were met. As the p-value of the Pearson x 2 test for crisis events -floods, gales and transport of dangerous substances -was lower than the significance level 0.05, we rejected the precondition with regards to normal distribution and the identical variance of the evaluation of selected crisis events. For these crisis events, the pre-conditions for the application of the non-parametric Kruskall-Wallis test of variance analysis were met. The results of the variance analysis of the evaluation of the crisis events are summarized in Table 4 and Table 5 . On the basis of the results presented in Tables 4 and 5 we can accept, with a reliability 0.95, the pre-conditions concerning the comparability of the evaluation of the following crisis events: floods and seismic activity. In the evaluation of these crisis events there are no statistically important differences in the concerned survey from the viewpoint of the representative statistical sample. As for the other crisis events, there are statistically important differences in the evaluations between the crisis management experts and urban planners.
Summary
Crisis events, especially the risks of natural events, are occurring in Central Europe more and more frequently and are causing considerable damage. A fundamental means by which to decrease the consequences of these crisis events is to incorporate preventive measures into territorial plans. The focus of this paper was on the evaluation of selected crisis events by the quantitative method. The research study was carried out on the basis of a representative example of a Central European country, namely the Slovak Republic. On the basis of the results of the mathematical method of "variance analysis" applied to the data from the survey on the perception of crisis events by crisis management experts and urban planners, we came to the conclusion that the factor "professional preference" has no influence on the evaluation of the occurrence of the following selected crisis events: large fires; gales; snow storms and avalanches; landslides; and transport of dangerous substances. For the crisis events floods and the transport of dangerous solid, the factor "professional preference" did have an influence on their evaluation. In the survey, the experts came to the same conclusion that the natural event that posed the greatest risk and for which preventive measures should be taken, was floods. In contrast, it follows from the evaluation by the experts that the risk of the natural event-seismic activity-is considered unimportant.
